Pathogenic Th2-type follicular helper T cells contribute to the development of lupus in Fas-deficient mice.
Fas mutant mice are well recognized as autoimmune mouse models, which develop symptoms similar to human systemic lupus erythematosus. Although disease severity in Fas mutant mice is greatly affected by the genetic background, the mechanisms affecting pathological heterogeneity among different strains of Fas mutant mice are poorly understood. In this study, we examined the phenotypic differences between Fas-deficient (Fas (-/-)) mice on the BALB/c and C57BL/6 backgrounds to gain insight into the etiological and pathological heterogeneity of monogenic autoimmune diseases. Fas (-/-) mice on the BALB/c background (BALB/c-Fas (-/-)) developed more severe autoimmune disease with high serum auto-antibodies and renal disease compared with those on the C57BL/6 background (C57BL/6-Fas (-/-)). Splenic B cells were highly activated, and germinal center formation was enhanced in BALB/c-Fas (-/-) but not in C57BL/6-Fas (-/-) mice. Follicular helper T (Tfh) cells were equally abundant in the spleens from both strains of Fas (-/-) mice. However, Tfh cells from BALB/c-Fas (-/-) mice produced much higher amounts of B-cell-activating cytokines, including IL-4 and IL-10, a phenotype reminiscent of Th2-type Tfh cells described in human studies. Our results revealed a qualitative difference in Tfh cells between the two strains of Fas (-/-) mice. We propose that the pathogenic Th2-type Tfh cells in BALB/c-Fas (-/-) mice contribute to the excessive activation of B cells, resulting in high serum immunoglobulin levels and the severe lupus phenotype, which may account for the differential outcomes of human monogenic autoimmune diseases.